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DETAILED ACTION 

1 . Claims 1-11 are presented for examination. 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carpenter et a!., U.S. Patent No. 6,067,611, hereinafter Carpenter in view of Irie et a!., 
U.S. Patent No. 6,263,405, hereinafter Irie. 

As per claim 1 , Carpenter shows the use of a memory access method for a 
multiprocessor system (e.g. fig. 1) which includes a plurality of system modules (e.g. fig. 
1, elements lOa-IOd) coupled via a crossbar module (e.g. fig. 1, element 22 and col. 4, 
line 65 to col. 5, line 1), each of the system modules including a buffer (e.g. fig. 2C, 
element 52, col. 2, lines 46-60 and col. 11, lines 4-24) which holds data and a plurality 
of processors (e.g. fig. 1, CPUs) having a cache memory (e.g. fig. 1, elements L2 and 
col. 3, lines 40-45) which temporarily holds data, said memory access method 
comprising: 

a step, responsive to a read request from a processor within an arbitrary system 
module, holding data from a system module other than the arbitrary system module 
(e.g. col. 2, lines 40-60). 
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Carpenter does not specifically show the use of a preread and a buffer within the 
crossbar to hold the data preread from a system module other than the arbitrary system 
module. Irie shows the use of a preread and a buffer within the crossbar to hold the 
data preread from a system module other than the arbitrary system module (e.g. fig. 9, 
parallel branches starting at steps 905 and 908 before judging based on the coherency 
status summary; col. 6, line 49 to col. 7, line 12 and col. 7, lines 44-50; fig. 1, element 
40; fig. 6, element 400-2 and col. 10, lines 4-5). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the teaching of Irie 
into Carpenter's system because it would provide for a reduction in memory latency 
when a cache miss occurs and allow the data to be in closer proximity to the requesting 
processor. 

As per claim 5, Carpenter shows the use of a multiprocessor system comprising: 
a plurality of system modules (e.g. fig. 1, elements 10a-10d); 
at least one crossbar module (e.g. fig. 1 , element 22 and col. 4, lines 65 to col. 5, 
line 1); and 

a bus coupling the system modules and crossbar module (e.g. fig. 2A, elements 
28 and 32 and fig. 2C, elements "TO NODE INTERCONNECT ADDRESS PATH" and 
"TO NODE INTERCONNECT DATA PATH"); 

each of the system modules including a buffer which holds data (e.g. fig. 2C, 
element 52, col. 2, lines 46-60 and col. 1 1 , lines 4-24), a plurality of processors (e.g. 
figure 1, CPUs) each having a cache memory which temporarily holds data (e.g. fig. 1, 
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elements L2 and col. 3, lines 40-45), and a control unit which controls input and output 
of data with respect to the system module to which the control unit belongs (e.g. fig. 1 , 
element 20 and fig. 2C); 

a data transfer between two system modules being made via the crossbar 
module (e.g. fig. 1, element 22, and col. 5, lines 52-67); 

said crossbar module responsive to a read request from a processor within an 
arbitrary system module (e.g. abstract and col. 4, lines 65 to col. 5, line 1). 

Carpenter does not specifically show the use of a preread and a buffer within the 
crossbar to hold the data preread from a system module other than the arbitrary system 
module. Ihe shows the use of a preread and a buffer within the crossbar to hold the 
data preread from a system module other than the arbitrary system module (e.g. fig. 9, 
parallel branches starting at steps 905 and 908 before judging based on the coherency 
status summary; col. 6, line 49 to col. 7, line 12 and col. 7, lines 44-50; fig. 1 , element 
40; fig. 6, element 400-2 and col. 10, lines 4-5). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to apply the teaching of Ihe 
into the system's Carpenter because it would provide for a reduction in memory latency 
when a cache miss occurs and allow the data to be in closer proximity to the requesting 
processor. 

4. Claims 2 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carpenter et al., U.S. Patent No. 6,067,61 1 , hereinafter Carpenter, in view of trie et al., 
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U.S. Patent No. 6,263,405, hereinafter Irie, as applied to claims 1 and 5 above, and in 
further view of Christie, U.S. Patent No. 6,055,650. 

As per claims 2 and 6, Carpenter and Irie do not specifically show the use of 
setting information indicating whether or not to carry out a data preread with respect to 
the arbitrary system module, depending on a program which is executed by one or a 
plurality of processors within the arbitrary system module. Christie shows the use of 
setting information indicating whether or not to carry out a data preread with respect to 
the arbitrary system module, depending on a program which is executed by one or a 
plurality of processors within the arbitrary system module (e.g. col. 2, lines 36-68 and 
col. 5, line 51 to col. 6, line 35). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to apply the teaching of Christie with the 
combined system of Carpenter and Irie because it would provide for an increase in 
performance by disabling accessing which are incorrect and reduce memory bandwidth 
conflicts, at taught by Christie, col. 2, lines 21-34. 

5. Claims 4 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carpenter et al., U.S. Patent No. 6,067,61 1, hereinafter Carpenter in view of Irie et al., 
U.S. Patent No. 6,263,405, hereinafter Irie, as applied to claims 1 and 5 above, and in 
further view of Hooks et a!., U.S. Patent No., 5,761 ,452, hereinafter Hooks. 

As per claims 4 and 8, Carpenter and Irie do not specifically show the use of a 
step of adding, to a data transfer of the preread data, a priority which in lower than a 
priority of a normal data transfer. Hooks shows the use of a step of adding, to a data 
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transfer of the preread data (i.e., speculative pre-fetch), a priority which in lower than a 
priority of a normal data transfer (e.g. col. 5, lines 17-25). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to apply the teaching 
of Hooks into the combined system of Carpenter and Irie because it would provide for 
the prevention of more important transactions from not being performed. Sometimes 
the preread will not be necessary if the data is in one of the caches. Therefore, it is 
obvious that a transaction that needs to be performed is more important than a 
transaction that might be performed as taught by Hooks, col. 1, lines 53-62. 

6. Claims 3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carpenter et a!., U.S. Patent No. 6,067,611, hereinafter Carpenter in view of Irie et al., 
U.S. Patent No. 6,263,405, hereinafter Irie, as applied to claims 1 and 5 above, in 
further view of Christie, U.S. Patent No, 6,055,650 and in further view of Hooks et al., 
U.S. Patent No., 5,761,452, hereinafter Hooks. 

As per claims 3 and 7, Carpenter, Irie and Christie do not specifically show the 
use of a step of adding, to a data transfer of the preread data, a priority which in lower 
than a priority of a normal data transfer. Hooks shows the use of a step of adding, to a 
data transfer of the preread data (i.e., speculative pre-fetch), a priority which in lower 
than a priority of a normal data transfer (e.g. col. 5, lines 1 7-25). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to apply the 
teaching of Hooks into the combined system of Carpenter, Irie and Christie because it 
would provide for the prevention of more important transactions from not being 
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performed. Sometimes the preread will not be necessary if the data is in one of the 
caches. Therefore, it is obvious that a transaction that needs to be performed is more 
important than a transaction that might be performed as taught by Hooks, col. 1, lines 
53-62. 

7. Claims 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carpenter et al., U.S. Patent No. 6,067,61 1 , hereinafter Carpenter in view of Irie et al., 
U.S. Patent No. 6,263,405, hereinafter Irie , as applied to claim 5 above, and in further 
view of Pong, U.S. Patent No. 6,341 ,337. 

As per claim 9, Carpenter and Irie do not specifically show the use of wherein 
one of the system modules, which has a memory with a requested address of the read 
request, includes means for starting a data preread at a timing before detecting a state 
of the cache memory included therein. Pong shows the use of wherein one of the 
system modules, which has a memory with a requested address of the read request, 
includes means for starting a data preread at a timing before detecting a state of the 
cache memory included therein (e.g. fig. 6, branch of elements starting with 302 and 
312 and coL 7, lines 25-60). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to apply the teaching of Pong into the combined 
system of Carpenter and Irie because it would provide for the distributed control of the 
preread and a reduction in bus traffic as taught by Pong col. 4, lines 9-1 1 . 
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8. Claims 10-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carpenter et al., U.S. Patent No. 6,067,61 1 , hereinafter Carpenter in view of Irie et al., 
U.S. Patent No. 6,263,405, hereinafter Irie and in further view of Venkitakrishnan, U.S. 
Patent No. 6,263,415. 

As per claims 10 and 11, Carpenter shows the use of a multiprocessor system 
comprising: 

a plurality of nodes (e.g. figure 1, elements 10a-10d) each including a system 
module (e.g. figure 1, elements 10a-10d), a bus coupling the system modules and the 
crossbar module (e.g. figure 2A, elements 28 and 32 and figure 2C, elements "TO 
NODE INTERCONNECT ADDRESS PATH" and "TO NODE INTERCONNECT DATA 
PATH"); and 

each of the system modules including a buffer which holds data (e.g. figure 2C, 
element 52, col. 2, lines 46-60 and col. 11, lines 4-24), a plurality of processors (e.g. fig. 
1, CPUs) each having a cache memory which temporarily holds data (e.g. figure 1, 
elements L2 and col. 3, lines 40-45) and a control unit which controls input and output of 
data with respect to the system module to which the control unit belongs (e.g. figure 1 , 
element 20 and figure 2C), 

a data transfer between two system modules being made via at least one 
crossbar module (e.g. figure 1 , element 22, and col. 5, lines 52-67), 

said crossbar module responsive to a read request from a processor within an 
arbitrary system module (e.g. abstract and col. 4, lines 65 to col. 5, line 1). 
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Carpenter does not specifically show the use of the node having a plurality of 
system modules and a crossbar, a bus coupling adjacent nodes via the crossbar 
modules of the adjacent node, a preread and a buffer within the crossbar to hold the 
data preread from a system module other than the arbitrary system module. Irie shows 
the use of a preread and a buffer within the crossbar to hold the data preread from a 
system module other than the arbitrary system module (e.g. fig. 9, parallel branches 
starting at steps 905 and 908 before judging based on the coherency status summary; 
col. 6, line 49 to col. 7, line 12 and col. 7, lines 44-50; fig. 1 , element 40; fig. 6, element 
400-2 and col. 10, lines 4-5). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to apply the teaching of Irie into the system's 
Carpenter because it would provide for a reduction in memory latency when a cache 
miss occurs and allow the data to be in closer proximity to the requesting processor. 
Venkitakrishnan shows the use of the node having a plurality of system modules (e.g. 
fig. 1 , elements 200+300 and 400+500) and a crossbar (e.g. fig. 1 , element 600 and 
700), a bus coupling adjacent nodes via the crossbar modules of the adjacent node 
(e.g. fig. 1 , connections between XBS). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to apply the teaching of 
Venkitakrishnan into the combined system of Carpenter and Irie because it would 
provide for a reduction of signal lines between crossbars (i.e., sharing a crossbar 
between two system modules) and provide for the ease of expandability of the system 
(i.e., adding nodes without having to replace the central crossbar switch). 
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9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a) Arimilli et al. (6405289) is cited to show the use of each cluster having their own 
crossbar; 

b) Arimilli et al. (6341336) is cited to show the use of a multiple node 
interconnection via a crossbar ; 

c) Ryan (5701426) is cited to show the use of giving priority to non-speculative 
fetches; 

d) Bauman et al. (5603005) is cited to show the use of a multiprocessor system 
connected with a crossbar having queues within. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Denise Tran whose telephone number is (703) 305- 
9823. The examiner can normally be reached on Monday, Thursday and an alternated 
Wednesday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on (703) 305-3821 . The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 746-7239 for 
Official communications, (703) 746-7240 for Non Official communications, and (703) 
746-7238 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
3900. 



D.T. 

December 9, 2002 



